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The purpose of this study was to determine the influence of dentofacial appearance on 
perceived social attributes of college-aged adult males and females as judged by their peers. 
Specifically, the objective was to determine if ideal smile esthetics positively influenced this age 
group’s perception of opposite-sex peers based on ratings of the following psychosocial 
characteristics: attractiveness, desire to spend time with, desire to date, and desire for a long-term 
relationship. Evaluators were shown digital photographs of subjects with ideal and nonideal 
smiles and asked to rate those 4 attributes using a visual analogue scale (VAS). The subjects’ 
photographs with ideal smile esthetics were consistently rated higher on average than the same 
subjects’ photographs with nonideal smile esthetics. The differences in ratings between ideal and 
nonideal smile images were significant for all 4 psychosocial judgments (P <.0001). These 
differences ranged in magnitude depending on the sex and race of the evaluator and subject.
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Introduction 
 
 
 
 
The significant impact of physical appearance on a person’s development, self 
confidence, and appeal to others has been examined extensively. Studies show that more socially 
desirable personality traits are associated with attractive individuals. In particular, physically 
attractive individuals have an aesthetic advantage in marrying an attractive spouse.
1 
It is 
commonly believed that beauty is in the eye of the beholder, which suggests that esthetic 
judgments are a matter of individual preference and purely subjective. Yet, some people are 
universally regarded as attractive with evidence indicating that people can agree on 
attractiveness. This supports the idea that facial attractiveness may be judged objectively.
2
 
Social psychology studies indicate that physical attractiveness plays a major role in social 
interaction and influences the impression others have of an individual’s social skill.3, 4 
Evolutionary psychobiologists have shown that symmetry and other aspects of facial beauty may 
serve as cues of reproductive and survival capacity for mate selection.
5, 6, 7
 Physiognomy is the 
art of reading personality traits from faces. It has been accepted and practiced since the time of 
ancient Greece, as seen in Aristotle’s essays addressing this topic.8 Recent evidence has shown 
the face to be a slightly more important predictor of overall attractiveness than the rest of the 
body and has been demonstrated to be the
 
most frequent statistically significant predictor of 
psychosocial
 
functioning.
9
 Results of separate
 
analyses of males and of females were consistent 
with this finding with no sex differences.
10
 Shaw demonstrated that people with faces of high 
 2 
 
background attractiveness were considered more extroverted, of higher social class, more 
popular, more intelligent, and of higher sexual attractiveness.
11
 In addition, it has been reported 
that the eyes, the oral region, and the complexion significantly contribute to overall facial 
attractiveness.
12, 13
 Size, color, and visibility of teeth, along with upper lip position and gingival 
display are critical factors in perception and satisfaction of smile attractiveness. Accordingly, 
smiles with disproportionate gingival display are judged negatively, correlating with personality 
characteristics.
14
 Neither buccal corridor sizes nor smile arc alone seem to affect smile 
attractiveness.
15, 16 
Also, a limit of 2.2 mm can be considered acceptable for maxillary midline 
deviation to facial midline
17
 and an axial midline deviation of 10° is very apparent.
18, 19
 All of 
these findings were supported by the results of a recent systematic review of this topic.
20
 
An important motivating factor for patients seeking orthodontic treatment is to improve 
dentofacial appearance.
21, 22
 Orthodontic intervention results in the esthetic improvement of the 
smile with positive effects on overall facial attractiveness.
23
 Psychosocial research and analysis 
is a valuable resource for dental professionals and laypersons to establish how smile 
characteristics can negatively or positively impact self and social perceptions. Many studies have 
compared smile assessments between laypeople and dentists and have demonstrated that dental 
professionals are more critical in their esthetic perceptions than are patients or laypeople in 
general.
18, 24, 25, 26
 Howells and Shaw
27
established that standardized facial photographs provide 
reliable, representative, reproducible, and valid ratings of facial and dental appearance. 
Zachrisson
28
 emphasized the fundamental importance of analyzing esthetic factors of the smile 
and vertical anterior tooth display by standing or sitting in front of the patient. 
A recent study used frontal facial smiling photos of subjects for evaluators to base their 
opinions on a series of statements accompanying each photo. The results showed that perceived 
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athletic ability, popularity, and leadership were rated significantly higher for teenage subjects 
with esthetically ideal smiles compared to those with non-ideal smiles when evaluated by 
peers.
29
 The perception of dental and smile esthetics has also been shown to be dependent on the 
sex of the evaluated image. Images of smiles associated with a female have generally been 
scored lower than the same images associated with male subjects. This suggests that higher oral 
and dental attractiveness is expected in women than in men, by both sexes.
30
 
The purpose of this study was to determine the influence of dentofacial appearance on 
perceived social attributes of college-aged males and females as judged by their opposite sex 
peers. Specifically, differences in perception of attractiveness, approachability, desire to date, 
and relationship quality between college-aged males and females with ideal versus non-ideal 
dental appearances were evaluated. The null hypothesis for this study was that photos showing 
males and females with ideal dental esthetics (smiles with straight teeth) would be scored no 
differently by their male and female peers on social attributes than the same individuals in photos 
with non-ideal dental esthetics (smiles with crooked teeth). 
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Materials and Methods 
 
 
 
 
Institutional review board approval was obtained from Virginia Commonwealth 
University (VCU) to conduct this study. Frontal facial full smile photos of nine male and nine 
female college-aged subjects, age 18-25, were selected from either a private orthodontic practice 
in Richmond, Virginia or the VCU Department of Orthodontics. All 18 subjects signed a consent 
form to participate, acknowledging their understanding of how their photos would be used for 
this study. 
To construct the computer-based survey, each subject’s original photo was digitally 
altered by changing only the dental complex using Adobe Photoshop CS5.5 (12.1). Two images 
were created by inserting a smile with ideally aligned teeth (ideal smile) into one and by 
inserting a smile with a nonideal arrangement of teeth (nonideal smile) into another. All other 
facial features were left undisturbed. One male subject and one female subject were selected to 
serve as the control for their respective sex group and their photos were digitally altered to have 
nonideal smiles in both of their respective survey groups. Two parallel surveys for male subjects 
and 2 parallel surveys for female subjects were constructed using Access 2007 (version 
12.0.6535.5005, Microsoft, Redmond, Wash). Each survey contained 1 photo of each subject. 
Each subject’s ideal and nonideal smiling photos were randomly assigned to one of the two male 
or female surveys, respectively. No subject appeared in the same survey twice. Thus, each survey 
contained 9 different individual subjects, some with ideal smiles and some with nonideal smiles. 
If a subject’s ideal smile photo appeared in survey 1, then his or her nonideal smile photo was 
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used in survey 2, with the exception of the subjects used as controls. At no time was any 
evaluator shown both the ideal smile and nonideal smile photographs of the same subject. The 
smile characteristics of the female subject surveys are shown in Table I and those of the male 
subject surveys are shown in Table II. Examples of the ideal and nonideal digitally altered smile 
photos are given in Figure 1 for females and Figure 2 for males. 
Evaluators were asked to participate if they were college-aged males or females (between 
the ages of 18-25 years) and were not told that the study was related to dental appearance. There 
were no other inclusion or exclusion criteria. Evaluators were primarily recruited in person from 
the undergraduate campus of VCU. The preliminary screen of the computerized survey prompted 
the evaluator to choose whether they were male or female. Upon selecting their own sex, the 
computer program randomly chose either survey 1 or survey 2 for them, each containing 9 
subjects of the opposite sex. Before the facial photos appeared, evaluators were shown an initial 
screen with survey instructions, followed by a form for their own demographic information (age 
and race). After clicking “Begin”, each photo appeared one at a time, with four statements to the 
right of each. Based solely on the frontal facial image shown, evaluators were asked to rate each 
photo by indicating their agreement or disagreement with the following statements: 
 
1. This person is attractive. (Attractive) 
2. I would enjoy spending time with this person. (Enjoy) 
3. I would enjoy going on a date with this person. (Date) 
4. This person would be a good companion in a long-term relationship. (Relationship)  
 
Each statement was accompanied by a visual analog scale (VAS) from 0 to 100 mm for 
each. A sliding bar was moved by the evaluators digitally along the scale starting from 50 
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(neutral) in the center, with strongly disagree (0) and strongly agree (100) as the anchors. The 
corresponding numeric value was recorded and saved in an Excel 2007 (version 12.0.6535.5005, 
Microsoft) spreadsheet along with the demographic data for each evaluator. Evaluator 
characteristics such as sex, race, and age, as well as subject characteristics such as sex, race, and 
photo number, were considered when testing for ideal vs nonideal differences. This was 
accomplished by using repeated-measures mixed-model analysis (SAS version 9.3; SAS 
Institute, Cary, NC). 
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Table I. Image smile characteristics of female subject groups 
*Subject 3 with a nonideal smile was used as the control in both survey groups 
 
Subject Race Survey Group 1 Survey Group 2 
1 African American Nonideal Ideal 
2 Caucasian Ideal Nonideal 
3* Caucasian Nonideal Nonideal 
4 Caucasian Ideal Nonideal 
5 African American Nonideal Ideal 
6 Caucasian Ideal Nonideal 
7 African American Nonideal Ideal 
8 Caucasian Nonideal Ideal 
9 African American Ideal Nonideal 
Table II. Image smile characteristics of male subject groups 
* Subject 7 with a nonideal smile was used as the control in both survey groups 
 
Subject Race Survey Group 1 Survey Group 2 
1 Caucasian Nonideal Ideal 
2 African American Nonideal Ideal 
3 African American Ideal Nonideal 
4 Caucasian Nonideal Ideal 
5 Caucasian Ideal Nonideal 
6 African American Nonideal Ideal 
7* Caucasian Nonideal Nonideal 
8 African American Ideal Nonideal 
9 Caucasian Ideal Nonideal 
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Fig 1. Digitally altered images of female subjects with ideal and nonideal smiles 
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Fig 2. Digitally altered images of male subjects with ideal and nonideal smiles  
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Results 
 
 
 
 
A total of 490 evaluators were surveyed and rendered judgments on the subject images. 
However, there were 21 evaluators who were excluded from further analyses because they had 
little or no variability in their responses or because they were outside of the specified age range. 
Table III describes the characteristics of the 469 evaluators included in the study. Not all 
evaluators provided information on their race. 
 
 
Table III. Characteristics of evaluators surveyed 
   Female evaluators  Male evaluators  
   (N = 269)  (N = 200) 
Evaluator Characteristic 
All 
(N = 469) 
Group 1 
(N = 128) 
Group 2 
(N = 141)   
Group 1 
(N = 101) 
Group 2 
(N = 99) 
Race*       
 African American 74 31 24  7 12 
 Asian 85 20 27  23 15 
 Caucasian 258 71 68  64 55 
 American Indian 14 1 4  6 3 
 Pacific Islander 10 3 3  4 0 
        
Age       
 Mean 20.66 20.02 20.66  20.76 21.39 
 S.D. 2.16 1.89 2.09  2.25 2.29 
 Min. 18 18 18  18 18 
  Max. 25 25 25   25 25 
 
 
Subject photo 7 for female evaluators and subject photo 3 for male evaluators were 
included as controls to test whether the evaluators answering the surveys rated the subjects’ 
photographs comparably between the groups. These images were the same in both respective 
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survey groups and should have had identical ratings in both survey groups. Separate analyses of 
variance (ANOVA) were performed for the four statements rated in each sex group to test 
whether there was a group difference. As Table IV indicates, there were no differences between 
the ratings of male subject photo 7 or female subject photo 3 between the survey groups (P 
>0.18). This indicates consistency and reliability of ratings given by evaluators judging the same 
image in different survey groups. 
 
 12 
 
Table IV. Survey group comparisons within each sex for control images 
Group Estimate SE 95% CI P-value 
 Evaluator=Female, Characteristic=Attractive 
1 29.99 5.92 18.33 41.65 0.291 
2 27.71 5.90 16.10 39.33   
 Evaluator=Female, Characteristic=Enjoy 
1 42.57 5.89 30.96 54.18 0.242 
2 40.06 5.87 28.50 51.62   
 Evaluator=Female, Characteristic=Date 
1 34.83 6.17 22.67 46.99 0.990 
2 34.80 6.15 22.69 46.91   
 Evaluator=Female, Characteristic=Relationship 
1 43.19 6.12 31.14 55.24 0.252 
2 40.64 6.09 28.64 52.63   
 Evaluator=Male, Characteristic=Attractive 
1 30.55 6.81 17.12 43.97 0.384 
2 28.19 7.37 13.66 42.72   
 Evaluator=Male, Characteristic=Enjoy 
1 46.44 7.34 31.96 60.92 0.982 
2 46.37 7.95 30.70 62.05   
 Evaluator=Male, Characteristic=Date 
1 38.48 7.40 23.88 53.08 0.533 
2 36.65 8.01 20.84 52.45   
 Evaluator=Male, Characteristic=Relationship 
1 54.37 7.41 39.75 68.98 0.187 
2 50.48 8.02 34.66 66.29   
 
 
In order to account for evaluator demographic differences, the image ratings were 
analyzed using a repeated-measures mixed-model analysis (SAS version 9.3, SAS Institute, Cary 
NC). When analyzing the average overall ratings, there was a significant difference between 
male and female evaluators, but there was not a difference between White and non-White 
evaluators. In general, ratings given by male evaluators were 3.0 units higher than female 
evaluators (P <0.0001). African American evaluators rated 3.0 units lower (P =0.0003), and 
American Indian evaluators rated 5.1 units higher than overall average ratings (P =0.0004). 
Ratings given by White, Pacific Islander, and Asian evaluators did not differ significantly from 
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the average (P >0.1733). Younger evaluators gave higher ratings than older evaluators (4.3 units 
across 10 years) (P =0.0002). These data are available in the Appendix. 
Differences between evaluators and between each subject image were controlled for in 
order to address the primary aim of detecting potential rating differences between subjects with 
ideal vs. nonideal smiles. The rating differences were found to depend upon each statement 
judged and not on which image was viewed. The effects of the subject and evaluator 
characteristics on the ratings of the 4 judged statements are shown in Table V. With the 
exception of the African American mean rating on the “Enjoy” characteristic (P =0.0295), there 
was no significant effect due to the following evaluator characteristics: African American, 
American Indian, or Age (P >0.06). The significant effects of evaluator sex and image 
characteristics (race and sex) were considered as a single factor in these analyses. The degree of 
difference in ratings between the ideal and nonideal smile were found to vary depending upon 
the individual subject images viewed (P <0.04). 
 
 
Table V. Effects of subject and evaluator characteristics on image ratings 
 Image ratings (P-values) 
Effect Attractive Enjoy Date Relationship 
Evaluator race 
   African American 0.0750 0.0295 0.1918 0.1204 
Evaluator race 
   American Indian 0.2795 0.0836 0.0957 0.0696 
Evaluator Age 0.6161 0.0863 0.1236 0.3719 
Ideal vs nonideal 
   smile (Smile) <.0001 <.0001 <.0001 <.0001 
Image characteristics <.0001 <.0001 <.0001 <.0001 
Smile*Image characteristics <.0001 0.0380 <.0001 0.0188 
 
After controlling for evaluator and subject demographic differences, separate ANOVAs 
were used to detect differences between evaluator ratings of the ideal and nonideal subject 
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images. When analyzing the ratings given by female evaluators, male subject images with ideal 
smile esthetics were scored significantly higher than their respective images with non-ideal smile 
esthetics for each of the social characteristics assessed (P <0.0001). These differences in ratings 
can be seen in Table VI and visualized in Figure 3. A separate repeated-measures mixed-model 
ANOVA was used to detect any differences between the mean ideal and nonideal ratings given 
by female evaluators for each social characteristic assessed for male subject images. The 
difference in the means was significantly greater for the perception of attractiveness as compared 
to the other 3 characteristics judged,  and there was a greater difference in the mean ratings for 
the “Date” characteristic than the mean rating differences for the “Enjoy” and “Relationship” 
characteristics (P <0.0012). There was no significant difference in mean ratings given for the 
“Enjoy” and “Relationship” characteristics (P =0.0877). 
When analyzing the ratings given by male evaluators, female subject images with ideal 
smile esthetics were also scored significantly higher than their respective images with non-ideal 
smile esthetics for each of the social characteristics assessed (P <0.0001). These differences in 
ratings can be seen in Table VII and visualized in Figure 4. A separate repeated-measures mixed-
model ANOVA was used to detect any differences between the mean ideal and nonideal ratings 
given by male evaluators for each social characteristic assessed for female subject images. The 
size of the difference in the means was significantly greater for the perception of attractiveness 
as compared to the other 3 characteristics judged (P <0.0001). The differences of the means 
between the other 3 social characteristics assessed were not found to be significantly different 
from one another.  
A final repeated-measures mixed-model ANOVA was utilized to determine if any 
differences existed between male and female evaluators regarding the magnitude of the 
 15 
 
differences in mean ratings given for the ideal and nonideal images for each assessed social 
characteristic. No significant differences were found between the male and female evaluators for 
any of the social characteristics judged (P >0.0923). 
The raw data for the total number of evaluators, as well as mean ratings, and standard 
deviations for each of the characteristics evaluated for each of the nine male and female subject 
images can be seen in the appendix. 
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Table VI. Differences in ratings of female evaluators for male subject images with ideal and 
nonideal smiles 
 
Smile Estimate SE 95% CI P-value 
 Attractive 
Ideal 41.51 0.83 39.88 43.13  
Nonideal 30.41 0.84 28.75 32.06  
Difference 11.10 0.64 9.84 12.36 <0.0001 
 Enjoy 
Ideal 46.67 0.77 45.15 48.19  
Nonideal 41.41 0.80 39.85 42.97  
Difference 5.26 0.55 4.17 6.35 <0.0001 
 Date 
Ideal 41.21 0.85 39.54 42.88  
Nonideal 34.19 0.87 32.48 35.90  
Difference 7.02 0.61 5.83 8.21 <0.0001 
 Relationship 
Ideal 43.74 0.84 42.10 45.39  
Nonideal 39.45 0.87 37.74 41.15  
Difference 4.30 0.57 3.18 5.41 <0.0001 
 
 
Fig 3. Differences in ratings of female evaluators for male subject images with ideal and 
nonideal smiles 
* Significantly different (P <0.0001). 
 
* 
* 
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Table VII. Differences in ratings of male evaluators for female subject images with ideal and 
nonideal smiles 
 
Smile Estimate SE 95% CI P-value 
 Attractive 
Ideal 49.57 0.98 47.65 51.50  
Nonideal 42.23 0.97 40.32 44.14  
Difference 7.34 0.71 5.94 8.74 <0.0001 
 Enjoy 
Ideal 51.32 0.90 49.55 53.09  
Nonideal 47.62 0.90 45.85 49.39  
Difference 3.70 0.56 2.60 4.80 <0.0001 
 Date 
Ideal 45.57 0.99 43.62 47.52  
Nonideal 40.65 0.98 38.72 42.58  
Difference 4.92 0.61 3.71 6.13 <0.0001 
 Relationship 
Ideal 46.61 0.97 44.70 48.52  
Nonideal 42.63 0.97 40.72 44.54  
Difference 3.98 0.58 2.84 5.12 <0.0001 
 
 
 
Fig 4. Differences in ratings of male evaluators for female subject images with ideal and 
nonideal smiles 
* Significantly different (P <0.0001). 
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Each of the 4 judged characteristics showed differences in the ratings of ideal and 
nonideal smiles, dependent upon the image type (African American female, African American 
male, White female, or White male) viewed by the evaluator. The smile differences were 
compared separately within each image type. The ideal smile was always rated more attractive 
than the nonideal smile, but the size of the difference ranged from a smaller amount in the case 
of African American female images (mean difference =6.6 units), to a larger amount in the case 
of the White male images (mean difference =13.9 units). Overall, evaluators found the subjects 
with ideal smile esthetics significantly more attractive than the subjects with nonideal smile 
esthetics by 9.22 units (95% CI=8.28 to 10.16) (P <0.0001). 
Evaluators were significantly more likely to want to want to spend time with the subjects 
with ideal smile esthetics as compared to the subjects with nonideal smile esthetics by 4.48 units 
(95% CI=3.71 to 5.25) (P <0.0001). However, the size of the difference in ratings between ideal 
and nonideal smiles ranged from a smaller amount in the case of African American female 
images (mean difference =3.5 units), to a larger amount in the case of the White male images 
(mean difference =6.3 units).  
Evaluators were significantly more likely to want to go on a date with the subjects with 
ideal smile esthetics as compared to the subjects with nonideal smile esthetics by 5.97 units (95% 
CI=5.12 to 6.82) (P <0.0001). Again, the size of the difference in ratings between ideal and 
nonideal smiles ranged from a smaller amount in the case of African American male images 
(mean difference =4.7 units), to a larger amount in the case of the White male images (mean 
difference =9.33 units).  
Evaluators were significantly more likely to want to be in a long-term relationship with 
the subjects with ideal smile esthetics as compared to the subjects with nonideal smile esthetics 
 19 
 
by 4.14 units (95% CI=3.34 to 4.94) (P <0.0001). Still, the size of the difference ranged from a 
smaller amount in the case of African American male images (mean difference =3.0 units), to a 
larger amount in the case of the White male images (mean difference =5.6 units).  
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Discussion 
 
 
 
This study analyzed the difference in perception of college-aged evaluators when 
observing frontal facial images of subjects with only their dentition altered to show either ideal 
or nonideal smile esthetics. The primary objective was to determine if ideal smile esthetics alone 
could influence the degree to which a young adult would find a peer of the opposite sex 
attractive and their potential desire to spend time with, date, or be in a long-term relationship 
with them. This was measured by having college-aged adults evaluate peers of the opposite sex 
based only on digitally-altered, frontal facial smiling photographs in a computerized survey 
using a VAS.  
Previous research has demonstrated that overall facial appearance is assessed to be the 
most important physical factor, regardless of dental characteristics, for determining perceived 
social attributes in both children and adults.
4, 11
 Furthermore, the rating of a person’s 
attractiveness has been shown to depend on that person’s occlusal relationship and smile 
esthetics.
4, 31
 A more healthy and attractive smile can positively affect evaluator ratings for the 
perception of intelligence, personality, athletic ability, popularity, social class, and friendliness.
11, 
29, 32
 In the present study, college-aged subjects with ideal smile esthetics were consistently 
perceived by peer evaluators of the opposite sex to be more attractive, as well as more desirable 
to spend time with, to date, and to engage in a long-term relationship. These findings suggest that 
college-aged adults with malocclusion could derive social benefits as a result of obtaining a more 
ideal smile by completing orthodontic treatment.  
 21 
 
The participating evaluators were unaware that the study was focused on the dental 
complex. After completion of the survey, some participants commented that they thought the 
study was focused on finding differences related to the race of the subjects and only a few had a 
suspicion that it may be associated with smile esthetics. With evaluators unaware of the study’s 
premise, these results may indicate that despite conventional teachings, people can and do indeed 
“judge books by their covers”. 
The study design used allowed every aspect of the photographs to remain constant, while 
only manipulating the appearance of the teeth. This procedure ensured that all other 
characteristics were consistent, allowing the difference in assessment ratings to be based solely 
on the changes in the dentition. Precautions were taken to minimize all other confounding 
variables of a smile when digitally inserting the ideal and nonideal smiles into the subject 
photographs. When selecting ideal and nonideal smiles for each subject, the following variables 
were carefully scrutinized to ensure similarity in both photographs: tooth size, shape, and shade, 
gingival shade, amount of gingiva on smile, size of the buccal corridors, smile arc, and alignment 
of the maxillary midline with the face. All of these factors have been shown to play a significant 
role in perceptions of smile attractiveness and could have potentially influenced evaluator ratings 
if not properly controlled.
17, 33, 34, 35, 36
  
Excluding the features surrounding the dentition, various types and severities of 
malocclusion can also be perceived differently by evaluators. Olsen et al
37
 recently found that 
people with Angle Class I normal occlusion were viewed as most attractive, intelligent, 
agreeable and extraverted. Subjects with an underbite were rated as least attractive, intelligent, 
and extraverted when compared to persons with different types of malocclusions (open bite, 
deepbite, underbite, overjet, crowding, and spacing). A similar study that focused only on the 
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dental complex compared several different types and severities of malocclusions and found that 
malocclusions with underbite, severe overjet (>6mm) and severe maxillary dental crowding 
(>8mm) were perceived to have the poorest dental esthetics by laypersons and orthodontists.
38
 
The digitally inserted nonideal smiles used in the current study were specifically chosen to only 
have crooked and/or crowded maxillary anterior teeth as the primary malocclusion in order to 
prevent judgment bias from other characteristics such as spacing and malformed or missing 
teeth. 
The “what is beautiful is good” concept proposed by Dion et al1 implies that attractive 
people derive social benefits attributable to their appearance because of physical stereotyping. 
This same theory can be observed within the animal kingdom, where certain distinguishing 
physical traits influence affinity in mate selection. In most nonhuman species, there is an 
evolutionary sexual preference for mates with certain enticing characteristics such as ornate 
peacock feathers, length of a turkey snood, colorful cichlid bellies, antlers of a stag, and manes 
of a lion. In humans, an assortment of facial and body features contribute to overall perceived 
attractiveness. Mueser et al
9
 found that both facial and bodily attractiveness were predictive of 
overall attractiveness, but the face was a slightly more powerful predictor. This conclusion was 
supported by Shaw et al
11
 and was expanded by Perkins et al,
10
 who discovered that facial 
attractiveness was the most significant predictor of psychosocial functioning when compared to 
all other full-body physical attractiveness traits analyzed.  
A recent meta-analysis found that there was agreement within and across cultures 
regarding who is attractive. Positive characteristics such as occupational competence, more 
social appeal, more sexual appeal, and more interpersonal competence were attributed to 
attractive individuals followed by more positive treatment and behavior toward those individuals.
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 These attractive young adults have been shown to be subjectively judged as more socially 
adept and actually do enjoy richer social lives.
40
 On the other hand, physically unattractive 
American college students were perceived to be less socially attractive and, subsequently, were 
objectively found to be less socially skilled.
41
 The ability to focus on achieving goals has been 
shown to be positively correlated with the way people are perceived by others.
40
 These instances 
demonstrate that the perceptions of others can influence the way a person acts and even result in 
long-term developmental changes.  
In this study, subjects with attractive smiles were consistently given significantly higher 
ratings for the various perceived social attributes examined than the same subjects with 
unattractive smiles. However, the magnitudes of the differences varied depending on the race 
and sex of the evaluator and subject. When comparing the differences in the mean ratings for the 
ideal and nonideal subject images, there was a significantly greater difference in attractiveness 
ratings as compared to the other 3 assessed characteristics for male and female images. This may 
indicate that people are able to make more decisive judgments about descriptive characteristics 
of an image; whereas, additional information may be needed to make a more definitive decision 
regarding personal social judgments.  
On average, overall ratings for the ideal smiles yielded a 25.4% improvement compared 
to the nonideal smiles for the perception of attractiveness. When judging social benefits, 
evaluators on average were 10.1% more likely to enjoy spending time with, 16.0% more apt to 
enjoy going on a date with, and 10.1% more inclined to engage in a long-term relationship with 
subjects having ideal smiles. Shaw
4
 and Shaw et al
11
 demonstrated that background facial 
appearance is a more significant determinant of perceived social attractiveness than any other 
specific facial or dental characteristic. Thus, the relatively small magnitude of improvement of 
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perceptions found in this study should be expected due to the various differences in overall facial 
appearance among the subjects evaluated. It is fascinating to know that orthodontists have the 
ability to improve a person’s overall attractiveness and increase their desirability as a date and 
long-term partner in the eyes of the opposite sex. 
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Conclusion 
 
 
 
The purpose of this study was to determine the influence of dentofacial appearance on 
perceived social attributes of young adult males and females as judged by their peers. 
Specifically, the objective was to determine if ideal smile esthetics positively influenced college-
aged adults’ perception of opposite-sex peers based on ratings of the following characteristics: 
attractiveness, desire to spend time with, desire to date, and desire for a long-term relationship. 
Evaluators were shown digital photographs of subjects with ideal and nonideal smiles and asked 
to rate those 4 attributes using a VAS. The subject images with ideal smile esthetics were 
consistently rated higher on average than the same subject images with nonideal smile esthetics. 
The differences in ratings between ideal and nonideal smile images were significant for all 4 
psychosocial judgments. Although always significant, these differences ranged in magnitude 
depending on the sex and race of the evaluator and subject. Also, there was a significantly 
greater difference in the mean ratings for attractiveness between the ideal and nonideal smile 
images, as compared to the other 3 assessed characteristics for male and female images. As a 
result of these findings, it would be expected that orthodontic treatment delivering enhanced 
smile esthetics can provide a significant improvement in the perception of attractiveness along 
with a modest improvement in social attraction benefits for college-aged adults.  
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Appendix 
 
 
 
 
Summary of ratings for individual male subject images evaluated by females; Characteristic: 
“This person is attractive” 
 
Male Female evaluator, Characteristic: Attractive 
image Ideal  Nonideal 
# n Mean SD   n Mean SD 
1 141 33.96 18.73  128 29.73 17.90 
2 141 32.17 20.35  128 30.69 19.68 
3 128 48.46 19.28  141 32.49 18.07 
4 141 34.04 17.93  128 28.10 17.18 
5 128 57.89 18.02  141 28.74 17.87 
6 141 47.73 19.72  128 40.73 20.56 
7     269 34.45 17.11 
8 128 34.34 18.44  141 22.65 18.88 
9 128 52.86 17.30  141 34.25 19.28 
All 1076 42.41 20.97   1345 31.57 18.91 
 
 
Summary of ratings for individual male subject images evaluated by females; Characteristic: 
“Enjoy spending time with” 
 
Male Female evaluator, Characteristic: Enjoy 
image Ideal  Nonideal 
# n Mean SD   n Mean SD 
1 141 46.77 16.45  128 46.16 17.55 
2 141 41.77 19.00  128 43.34 18.26 
3 128 50.65 15.45  141 42.15 18.41 
4 141 42.48 15.85  128 42.07 17.08 
5 128 52.64 14.26  141 40.04 18.14 
6 141 47.98 16.34  128 45.95 17.53 
7     269 43.46 17.25 
8 128 44.46 16.25  141 35.04 20.18 
9 128 52.13 13.12  141 40.30 19.80 
All 1076 47.23 16.41   1345 42.10 18.41 
 30 
 
 
 
 
Summary of ratings for individual male subject images evaluated by females; Characteristic: 
“Going on a date with” 
 
Male Female evaluator, Characteristic: Date 
image Ideal  Nonideal 
# n Mean SD   n Mean SD 
1 141 36.36 17.41  128 31.91 19.93 
2 141 34.09 18.59  128 33.96 19.68 
3 128 45.16 18.12  141 35.57 17.13 
4 141 37.23 18.10  128 32.42 18.68 
5 128 52.34 18.27  141 33.16 18.41 
6 141 42.32 18.11  128 40.54 18.01 
7     269 37.14 17.83 
8 128 37.95 17.55  141 28.15 20.52 
9 128 48.91 14.75  141 35.01 19.33 
All 1076 41.59 18.63   1345 34.47 18.98 
 
 
 
Summary of ratings for individual male subject images evaluated by females; Characteristic: 
“Good companion in a long-term relationship” 
 
Male Female evaluator, Characteristic: Relationship 
image Ideal  Nonideal 
# n Mean SD   n Mean SD 
1 141 43.77 17.45  128 42.91 18.83 
2 141 37.69 18.49  128 39.36 19.36 
3 128 47.13 16.65  141 39.85 18.87 
4 141 40.77 17.17  128 40.60 17.18 
5 128 49.89 14.74  141 37.28 19.48 
6 141 42.64 17.81  128 42.76 17.19 
7     269 42.12 17.90 
8 128 42.49 17.70  141 33.99 21.00 
9 128 49.47 13.81  141 39.35 18.91 
All 1076 44.09 17.26   1345 39.96 18.85 
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Summary of ratings for individual female subject images evaluated by males; Characteristic: 
“This person is attractive” 
 
Female Male evaluator, Characteristic: Attractive 
image Ideal  Nonideal 
# N Mean SD   n Mean SD 
1 99 47.52 20.84  101 44.51 20.16 
2 101 44.00 18.22  99 32.40 17.20 
3     200 28.54 18.18 
4 101 53.77 18.18  99 47.98 15.82 
5 99 43.32 19.78  101 34.27 18.86 
6 101 44.43 19.24  99 34.19 18.38 
7 99 39.68 20.30  101 41.29 20.58 
8 99 57.21 16.36  101 55.96 15.33 
9 101 46.13 17.79  99 34.56 19.25 
All 800 47.01 19.56   1000 38.25 20.10 
 
 
 
Summary of ratings for individual female subject images evaluated by males; Characteristic: 
“Enjoy spending time with” 
 
Female Male evaluator, Characteristic: Enjoy 
image Ideal  Nonideal 
# N Mean SD   n Mean SD 
1 99 52.09 16.14  101 51.61 17.16 
2 101 49.95 15.44  99 44.04 15.85 
3     200 41.08 19.42 
4 101 53.36 15.03  99 49.03 13.75 
5 99 47.61 16.28  101 43.77 18.93 
6 101 49.23 16.83  99 41.01 17.49 
7 99 43.94 17.96  101 46.37 16.99 
8 99 53.97 11.55  101 53.87 12.96 
9 101 48.82 15.96  99 41.38 18.85 
All 800 49.88 15.98   1000 45.35 17.73 
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Summary of ratings for individual female subject images evaluated by males; Characteristic: 
“Going on a date with” 
 
Female Male evaluator, Characteristic: Date 
image Ideal  Nonideal 
# N Mean SD   n Mean SD 
1 99 39.60 22.39  101 39.69 20.29 
2 101 44.21 17.49  99 34.46 18.36 
3     200 32.48 19.50 
4 101 49.81 17.39  99 47.26 15.73 
5 99 42.26 19.20  101 37.10 19.25 
6 101 42.67 18.05  99 35.10 18.88 
7 99 36.79 20.36  101 39.16 18.62 
8 99 52.43 17.34  101 52.54 16.87 
9 101 43.94 16.26  99 34.24 19.19 
All 800 49.88 15.98   1000 38.47 19.63 
 
 
 
Summary of ratings for individual female subject images evaluated by males; Characteristic: 
“Good companion in a long-term relationship” 
 
Female Male evaluator, Characteristic: Relationship 
image Ideal  Nonideal 
# N Mean SD   n Mean SD 
1 99 43.77 18.66  101 43.90 18.26 
2 101 47.89 18.57  99 39.18 16.90 
3     200 37.72 19.81 
4 101 49.70 18.47  99 45.60 15.52 
5 99 43.10 18.62  101 39.81 18.79 
6 101 46.44 17.43  99 38.80 19.36 
7 99 39.80 18.39  101 42.44 17.73 
8 99 50.85 14.98  101 50.64 14.16 
9 101 45.39 16.58  99 37.91 18.92 
All 800 47.01 19.56   1000 41.39 18.40 
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Image-specific smile effects on the Attractive characteristic 
 
Image Smile Estimate SE 95% CI P value 
AA female Ideal 49.03 1.15 46.76 51.29  
  Nonideal 42.39 1.15 40.13 44.65  
  Difference 6.63 0.95 4.76 8.50 <.0001 
AA male Ideal 38.61 0.94 36.76 40.47  
  Nonideal 30.35 0.95 28.49 32.21  
  Difference 8.27 0.88 6.53 10.00 <.0001 
W  female Ideal 50.12 1.12 47.92 52.33  
  Nonideal 42.08 1.02 40.08 44.08  
  Difference 8.05 1.05 5.98 10.12 <.0001 
W  male Ideal 44.40 0.93 42.58 46.22  
  Nonideal 30.47 0.91 28.68 32.26  
  Difference 13.93 0.83 12.31 15.56 <.0001 
All Ideal 45.54 0.63 44.30 46.79  
  Nonideal 36.32 0.64 35.07 37.57  
  Difference 9.22 0.48 8.28 10.16 <.0001 
 
 
 
Image-specific smile effects on the Enjoy characteristic 
 
Image Smile Estimate SE 95% CI P value 
AA female Ideal 51.16 1.04 49.12 53.20  
  Nonideal 47.67 1.03 45.64 49.70  
  Difference 3.49 0.82 1.88 5.10 <.0001 
AA male Ideal 45.33 0.87 43.62 47.04  
  Nonideal 41.08 0.88 39.36 42.81  
  Difference 4.25 0.77 2.74 5.76 <.0001 
W  female Ideal 51.49 1.00 49.52 53.45  
  Nonideal 47.57 0.95 45.71 49.43  
  Difference 3.91 0.84 2.26 5.56 <.0001 
W  male Ideal 48.01 0.83 46.37 49.65  
  Nonideal 41.74 0.84 40.08 43.40  
  Difference 6.27 0.72 4.84 7.69 <.0001 
All Ideal 49.00 0.59 47.84 50.15  
  Nonideal 44.52 0.59 43.35 45.68  
  Difference 4.48 0.39 3.71 5.25 <.0001 
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Image-specific smile effects on the Date characteristic 
 
Image Smile Estimate SE 95% CI P value 
AA female Ideal 44.79 1.13 42.56 47.02  
  Nonideal 39.85 1.13 37.63 42.07  
  Difference 4.94 0.90 3.18 6.70 <.0001 
AA male Ideal 39.14 0.95 37.28 40.99  
  Nonideal 34.43 0.96 32.55 36.31  
  Difference 4.70 0.75 3.24 6.17 <.0001 
W  female Ideal 46.35 1.12 44.15 48.55  
  Nonideal 41.45 1.04 39.41 43.49  
  Difference 4.90 0.89 3.15 6.66 <.0001 
W  male Ideal 43.28 0.93 41.45 45.12  
  Nonideal 33.95 0.92 32.14 35.75  
  Difference 9.33 0.83 7.71 10.96 <.0001 
All Ideal 43.39 0.65 42.12 44.66  
  Nonideal 37.42 0.65 36.14 38.70  
  Difference 5.97 0.43 5.12 6.82 <.0001 
 
 
 
Image-specific smile effects on the Relationship characteristic 
 
Image Smile Estimate SE 95% CI P value 
AA female Ideal 45.09 1.10 42.93 47.24  
  Nonideal 41.68 1.09 39.54 43.82  
  Difference 3.41 0.86 1.72 5.09 <.0001 
AA male Ideal 41.77 0.94 39.92 43.62  
  Nonideal 38.80 0.96 36.92 40.69  
  Difference 2.97 0.73 1.53 4.40 <.0001 
W  female Ideal 48.14 1.10 45.98 50.29  
  Nonideal 43.58 1.03 41.56 45.61  
  Difference 4.55 0.86 2.85 6.25 <.0001 
W  male Ideal 45.72 0.89 43.97 47.46  
  Nonideal 40.09 0.90 38.33 41.85  
  Difference 5.63 0.71 4.24 7.02 <.0001 
All Ideal 45.18 0.64 43.93 46.43  
  Nonideal 41.04 0.64 39.77 42.30  
  Difference 4.14 0.41 3.34 4.94 <.0001 
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Overall differences in evaluator ratings for subject images with ideal and nonideal smiles 
 
Smile Estimate SE 95% CI P value 
 Attractive 
Ideal 45.54 0.63 44.30 46.79  
Nonideal 36.32 0.64 35.07 37.57  
Difference 9.22 0.48 8.28 10.16 <.0001 
 Enjoy 
Ideal 49.00 0.59 47.84 50.15  
Nonideal 44.52 0.59 43.35 45.68  
Difference 4.48 0.39 3.71 5.25 <.0001 
 Date 
Ideal 43.39 0.65 42.12 44.66  
Nonideal 37.42 0.65 36.14 38.70  
Difference 5.97 0.43 5.12 6.82 <.0001 
 Relationship 
Ideal 45.18 0.64 43.93 46.43  
Nonideal 41.04 0.64 39.77 42.30  
Difference 4.14 0.41 3.34 4.94 <.0001 
 
 
 
Overall Full Model Analysis 
Effect Numerator Denominator 
F 
Value 
P 
value 
Evaluator effects     
E-Gender 1 4217 35.08 <.0001 
E-White 1 4206 0.01 0.9402 
E-Black 1 4206 13.33 0.0003 
E-Indian 1 4206 12.73 0.0004 
E-Pacific 1 4206 0.02 0.8887 
E-Asian 1 4206 1.86 0.1733 
E-Age 1 4206 13.68 0.0002 
Image effects     
Smile 1    
Characteristic 3 4205 167.44 <.0001 
Smile*Characteristic 3 4211 293.53 <.0001 
Image(E-Gender) 2 4211 37.54 <.0001 
Smile*Image 3 4205 10.42 <.0001 
Characteristic*Image 9 4212 1.60 0.1872 
Smile*Characteristic*Image 9 6614 8.26 <.0001 
  6614 1.30 0.2313 
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